Mapping intersubunit interactions of the regulatory subunit (RIalpha) in the type I holoenzyme of protein kinase A by amide hydrogen/deuterium exchange mass spectrometry (DXMS).
Protein kinase A (PKA), a central locus for cAMP signaling in the cell, is composed of regulatory (R) and catalytic (C) subunits. The C-subunits are maintained in an inactive state by binding to the R-subunit dimer in a tetrameric holoenzyme complex (R(2)C(2)). PKA is activated by cAMP binding to the R-subunits which induces a conformational change leading to release of the active C-subunit. Enzymatic activity of the C-subunit is thus regulated by cAMP via the R-subunit, which toggles between cAMP and C-subunit bound states. The R-subunit is composed of a dimerization/docking (D/D) domain connected to two cAMP-binding domains (cAMP:A and cAMP:B). While crystal structures of the free C-subunit and cAMP-bound states of a deletion mutant of the R-subunit are known, there is no structure of the holoenzyme complex or of the cAMP-free state of the R-subunit. An important step in understanding the cAMP-dependent activation of PKA is to map the R-C interface and characterize the mutually exclusive interactions of the R-subunit with cAMP and C-subunit. Amide hydrogen/deuterium exchange mass spectrometry is a suitable method that has provided insights into the different states of the R-subunit in solution, thereby allowing mapping of the effects of cAMP and C-subunit on different regions of the R-subunit. Our study has localized interactions with the C-subunit to a small contiguous surface on the cAMP:A domain and the linker region. In addition, C-subunit binding causes increased amide hydrogen exchange within both cAMP-domains, suggesting that these regions become more flexible in the holoenzyme and are primed to bind cAMP. Furthermore, the difference in the protection patterns between RIalpha and the previously studied RIIbeta upon cAMP-binding suggests isoform-specific differences in cAMP-dependent regulation of PKA activity.